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mmmm 

[0001] ifcttUBtt, 2004^3^ 25Bftltmil© 0^H#fTUiS2OO4-89612#, 2004 
^98 2 0 #ttttJ0© 0 ^B#fFttl^2004-255456-^, 2004^10^ 26 0 tttt 
tU0O 0 ;£IS4#fF|ilM2004-310862-J§\ 2004<^12^ 8 0 ttltttUB© 0 
fFttJM2004-355520-5§\ 2005^1^ 7 0 #(tm0© 0 *H#WWfil2005-29 

30-^, ©«4te3Wi*^3BbT*5«j, crK*f05i*h*f>©T?aw5. 

[0002] ^55w»^jR^^etJiflc> -emw£T*/v7T*m*htt&mii7* 
m^umm^mu whk&, smwu »**§ttfcir tettitaAJRtf?;* 

[0003] Sfcu #a«^±»cAJR^9^*:fri-S#?LJtfr-AJR^9^ 

[ooo4] &mm\-mmmw, mm. mm. m< &tom&&z&*fottttumk 
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[0005] iiw ^^^pxs^tux^-^sw^fc^o m&nmL & 

[0006] mm®>mwb& ^\$?7y vw^t* <nmmttx\^ w^ttfrti^n 

[0007] ifiSs iO±5*BgJS*»*-r5^JR**tib-C % ai^n 

[0008] ^jatapH-togj-a-tt^^jEgs, js»©*mMi, jmbkhsw-s nt©«i 
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[0009] m%.i*, ftftJcwii \at. w&MWffi&mm®&x*mm&j£Miz£<>xm&i-z> 

[0010] $£5k<DT^7TX&&X\Z, ^tfe&m^&VX 
^fF^Cmi ¥fffl ¥5-1 3 1 279^» 

[ooii]' *&WteMmi$%&ffilzmfrt££ht£h<DXhV, ^o.ififjo-oiii^i 

t^s#^(c$l||^$ix5 0 <to-c, >*^1^fX*S *fct5M£"T?S» ®-tj:TW77X 
[0012] £/c, &M#7*£#Eot^^&#i:K^®"t'#, *felc^JR^9^e*ffiilc 
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[0013] */c, &m#7*\m. ^mmm^^ir^<D^^b^hiix^ i o. 

[0014] £/c, ^i&fcU,fc\ 

[0015] ^0J#b/i^E^W^tTo^:i^m^ ^^^^±-#^(D^&T?^M^^)|^ 

[0016] i-^^ % ^p^(D^io±Mii^^lt^S^r^^T^^^JS^^®^^ 
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1 ' 

-eta. mmtrfet^xiz, wz.&* mmmm^mmx^ 0 
[ooi7] tfz. ^mmh\-i, mm^m^fy^mmm^ ^-c, r^/v^r^s^^s 

ttlbfCo 

[0018] *fc, *i§^#e>«, mm&mtfyxmmmz&^x. w$b\,x&\j^mm: 

tfxftmmbLx^ttimm~^mxhzz.b%&\iii,tc 0 
•rtufyh. *mm<pmz<D3M\*. &\s&w/&m\c* lMt-wz^&m 
#7xm&&mi>mm£nx\^bz&mbTzm&mmfcx?>Zo 

*mm*Astc\mirm&mz#mmhx\,^b$:ftMisit 0 
~rtzt>%, *mw<D®4<D±mn. mm^tzbcommm, h^vzmmi-zAstzb 

<Dmt&&0'Tt&m b\^XT*J>V7T^(D&mtf?*W&ftT&1&ZftX\ ttb&tt 

Wb-rzmnAstc&'&mMttxibZo 
i*/vtc&itmutt\mm^mmx%z> 0 
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[0020] *mw<D&.mtf : 773Mmf£te. &&mmzj'^/\<7T*fa<D&MX7*mfrM 

zmtitcmmfti. mx.it, M-kvt, mmnm^^-\-^\^nir^t^x^ 0 # 
mti^&mtf^mmm*, mm?^- ^mH^ticxm^mxh'o, &m#y 

[0021] £fc, &m#7xmzmtt±iz.mmL,xmmfctu ^m^y^mmm^T^nm 
m^m^x^u^mi:Lxm^^t^x^,mm<D^^m^y^mm\^ 

^muK^m^mm^mmxt. xmmit^nmxh^o 
[0022] *fc, ^m^y^n^^^wwmm\mmy^~^m^-r^t\M, m 

[0023] *t % -^m<DmnA,tm±m^m-i. mm^tc^m-r^mmim.wm 
mizmkmmj$.£tix\<^tcib. ^}-\thti^m\.tz.m^xh^xh, mm 

[0024] mirmmy^-^mM (hvof) ^o-#i<z>ttiifci2i-e;fc£ 0 
[Ei2]^i§ <D-mmm \zfrfr%timte<»mm mxh& 0 
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[0025] mewmm<D-mmm^m^m^mmi^<ommmxh^>o 
[m9]*ig m <d— mmm ^^^tzwom m mxh%> 0 

[|^0];£3§PJ©-^;!i£Wo$^ 

o 

[0026] miwmm(D-mmm\^^^m^y^mmi^(nmmi)<Dmm^Mxh^ 
xm\B\$rmx&5> 0 

OGPH, ^2000SCFH(D^-C^W^ffl*^(^4-l)C0 

mumws. 5gph, mm2oooscFH(D^xmm.^mMnm (^4-2) <d 

sus304LSM^®<Dm^m«¥X-efc^o 

mismm. ogph, mmi5ooscFH<D&i$xmttn?i$iM&mmm4-3)<D 
s\js304Lmttmm<D<m*mwB.' j 3 : nxhz o 
[0027] [miemn&. ogph, mmoooscFH<Dm*xm&m^MM&.%fe(t&&4-i)<D 
m^*?-^yhMm<Dm*mwm^Mxhz> 0 
mnmm. sgph, mm2oooscFH(D^xm^mi-mMnm (^4-2) o 

[HI18]M4. OGPH, ^^1500SCFH(D^#-e^m-Tffl*^ (K»4-3)O 

mx^^-Viyhmm^ni-mmm^mxh^o 
nitcmwrnm mm^o. 5-1) <Dm?$mm^Mxh% 0 
zn^tcmttmmmmuo. 5-2) <D'm*m$ikm%-nxfoz> 0 
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[0028] [!21]ilt^*©tS45M m^T, mtU8t%m.<D0itfr"?mM*iL*ffiM&.m& 

n -otzmwmm mm^o. 5-3) (omi-mwm&nx»ibz> 0 
^n^tcmumm (^no. 5-4) ©t^iwit^,' 

^t^^^fTofc^tM^b^f-SWC^No. 6-2) cD^fffiOSEM^K-Cfc^o 
[[El24]^|>f|&^OM45/u mgf, STO^OO'C, ^l*m$:58H]<Di£#-Ci& 
tt^^^rtTofc^ttM^bt^tcSW (ItiNo. 6-3) <D®T aOSEM?-Kt'fc4 
[HiaSj^lt^^O^^Sium^T, SWIil200t, ^W1U^C30IH](D^T^ 
ttitS^fTo/c^tt ftjg (f*&No. 6-2) OX^HI^f gl^fcSo 
[026] (a) tt*»W<Z>— ^Jfi0!l"C*)5^JR^f9XKSfr («*0d 1) , (b) JSWfSA/fc 
^ffi#^c^k*tS^a«(lt^!l)S:, »i»Ufc#&7y-tt^Sn-3Ag-0. 5C 

[0029] 1. 

ftWk&n. 0U*.fc? (Fe, Co, Ni)-P-B^, (Fe, Co, Ni)-Si-B^#£lfC£-&, ( 
Fe, Co, Ni)-M(Zr, Hf, Nb)&&M&&, (Fe, Co, Ni)-M(Zr, Hf, Nb)- 

[0030] Ls6»ue«se>, ^*oT^/v7T^Att^t>ia^*frMis^?aiiE*s* s 
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&Z>\,V3:tfyX&& (glassy alloy) WittX, t£^T^1^7*^£i2ESlJ£;ft 

u £mw£^mz£^xT^;i'yTxmmmbft%teb*<DW&&^irz>o Mj&x 

^m^y^Uy-/^)^jV(D^Wb(D^My^fiXm, ^M^y^T^^ 

z>t^x.bnx\^ 0 

[0032] 

-fttibh, &Mtfyx%r>scmnM : &mRm *m\^x : t<Dmft^Wi*:M^z>b 
, M.k#K«>&v\ ijyymm^&{T & )^m^M,t\^x^ri-Y^^mmu&. 

ATx^lO-130t:t#f (CictV^i:^^M^7^0-0(75#m-efe5o ATx^ 

[0033] ^Mtf^Tii® ^^IMio^Stt^fSv \, r©fcft , ^ifcft^biM W 

m^rxMm^\^^mm^mx^L.n^mm^mm^\ 
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[0034] mftmm#tfi&feikttitto<oi^\zWLxtz* ii)3$&$k±<D&7GX~?ib& 
5x&&<D&mmmt&&&:mmtn* vol. 22, no. 6, P . 5-9(2002)),, 

[0035] *?C, &JS#7*iL-CMu 1988^-1 99 1¥ lOWtT, Ln-Al-TM, Mg-Ln-T 
^nXtt^ffittST^V^r^^tb'C, XMAl (X:Zr, Hf, M:Ni, Cu, Fe, Co 

a b c 

, Mn, 25^a^85, 5=gb^70 % 0^c^35)aSiE<fc&h/"CV>5„ 
[0036] *fc, <KfM3P9-2.79318^*{c|4 % PdbPtb&&&7£#b"t-&&m#?x&& 

it^bv9^b^(DA^m(Dmmnmunb^x^mxh^b^m^rix^^ 0 

^H#W^5429725^K^#tC«zKO«^ffimiii{-®Ufc^JR^7^W 
^bT.Ni -Co -Mo-Z (x=0,2,4Xf*6M J P%.Z=^o^K5c^)^ 

72 (8-x) x 20 

[0037] tfcv PdOffe, Nb, V, Ti, Ta, Zr*if©^JR*S7K*3SiattlBSr^rr5i:fc^*ie> 

0>J;itf, ^2004-4201 7^'£mz%eM£tl1Z. Nb-Ni-Zr^, Nb-Ni-Zr-Al 
M > Nb-Ni-Ti-Zr^ „ Nb-Ni-Ti-Zr-Co^ , Nb-Ni-Ti-Zr-Co-Cu^ , Nb- 
Co-Zr^^, Ni-V-(Zr, Ti)56, Co-V-Zr^, Cur-Zr-T15R4if*S*lf bftSo 
[0038] *»Wl-*5V>-cfflv>54fe'JB^f9^offiJStt, itotO&CTiSMiR^trcfcStfS 

^^$tu^i©^^^^Mig^coms^PiATx^3o < cw±-efe6^M^7^^5 

[0039] i5^JR^9^i:UXtt, *9fi>-*9*<W (¥&m) %k&m# ! ?x&&s *9»' 
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[0040] &mrtmkVXFe&&mirZ*?/V-*?uJK(^m)&&mtf ! 7X&&. bLX 

^JStg* tUCAl, Ga, In, Sn(Dvh(Dimt.tz\t2mU±^^U ^Myc^b 
LT, P, C, B, Ge, Si<D?ib<DimittcmmU±^ft1rZh<Dt£b'&mf 

o 

*?/U-?i?/U% ; &mif7X&&<7>mbLX\%, Fe, Co, Ni©?*>tf>mXJ22ffi« 
±<D7C^f££j&#tU Zr, Nb, Ta, Hf, Mo, Ti, V<^9*>^l®X(i2a^±^7C 

[oo4i] imm t-*5v vet*, ^tji^f9^*s^o5c*d»e)«rit$^, ^<a£j&#£L-t'>ft 

<irtFe, Co, Ni, Ti, Zr, Mg, Cu, Pd<DV vf tL>6^OOJ!g^30— 80J®^-% 
cD$5lffl-C^^-r5^^^jg-efc5 0 §e>f-, VIa^5c^(Cr, Mo, W) £10-40^ 
^-%, IVbJjs5c*(C, Si, Ge, Sn)£l-10jji^%tf>|ffl-e, #^"^^>^< 

, ca, b, ai, Nb, n, Hf, Ta, p^o^mmom^/oM^rnxmrn^tix 

[0042] £fc, #K&Jii#7*tf>j&#7G§(itLT, ^/£<tt>FeSr-^^f S-^-CW^ttfi^ 
J^^tCfR]±-r5o &mtf?X t f<OFetSG&bLXtt, 30— 80H^%^WjiX-foSo 
Fe^30M^%J;9^^VN#^ri*iJD^14^+^W#btu-r, */c, 80M^-%il9 
#v>^Ttt&JS#^*<^kteEliT?fc5o J^^Li^FelifC-T-otiJ-g-te, 35- 

m&irz>bmmzMj:<Di&muzhnffltu ®~?mf$.b&m*m<nmzi&j$.-rz> 

Zb&XZZo 
[0043] 2. &m2z2MM& 
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[0044] ^wckvvm, ^i^^o^^-a^iftuwitstti 
&mxhz> 0 

xmmj?mkL,xi*. mmmmmxhz> 0 w^m^mx^mu 

[0045] -mmmmmm^wrtt^x^mm^-r 

<Dmmwmz.DmmM&frz>o ^mmxn, ^m^y^mmn^mm^^^ 
\z.mmm^nm^x^m^thx^<mmx\ m&mt <Dumm®xhmm^km^ 
&m\.tcmntmmfcv?;nzmx, mmTZo ^nmx^m^y^nwimm^im 

ikMimmsxT<DMmm%zxhtut, «S(^#<^^^< ( 
T^T-TxwmxmmirZo 

mmDscwmxti&tbtizx?^ T^yr^co^m^y^mmmn 

[0046] mftmrnrntM-ztt* ^jRias-eotaaeag^, m^, mm^^mcmmx. 
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[oo48] w^, ~mz*%.'px*<DmM<Dm&. mkiun<Dm^mmm^^tix^ 
v\ Mottti'i^i^w^, mfttMmft&Mxffi&zithtf, ±m.*x 
mML±t\.xi>m4t<D&wft\zbA;b'?& \ 

[oo49] ^i^iu, *&m^$>\^x\^ ^m^y^ni-<D^<th-%^nmw^M 

m^mm^mxmumm^m^xmmRxj^mmir^t^x^.mumm^ 
[0050] tctcu mMn^mm^mt^t, ^.m^^m t-^Bffi^m^-txfts 

^nsc\zx^mimimM(Tx)(Dmm^-^<Dmm^nm^^tx^^ 
[0051] mt&miztts ^m^^n^^ummim^vtcm(D^yybm^<Dm 
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[0052] — mzM&\*. fr^^mMtet^fr^Xm^^WimiOO»m)^±)%mZ>Z.k& 

$*vo^, ^m^m^mx^nn^^ ^(Dtc^tLxm^mm^^ 
[0053] mz.it. ^mmi-2i7568^m\atzfy^^mm^x<o, r^;vy r ^m 

M& SrTOtetf;* f ^M^S* 2fcri s , #M ¥05-1 9 5 107^£$R ^ te^XV 

temm^mxi^lsnz^bKxy^fcirzt*^ 

[0054] £fc, #$!Bg63-40314^£te, ^^^/VTn-r^^^^M^^T-^/^ 
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[0055] ( 0 #*§£*m£2003¥£®*£ (#0 , 37-38M) WiFe-Cr-Mo 

-(c b, p)^.-v<DT^yr^^m<D^.mm^tix^^ 0 u>>u ztib 
[0056] ^i&KK^-tte, r^v^T^^^M^^^-^^tbT^ffi-r^o 

o 

[0057] &H#9**^0*£^teU *^^^80 m ra^T, $bl!lfij:50 » m&TXh 
Z>Z.ti!)WMXfoV. WfiL+nkLrXtZO. l—10nmimmX&Z> o 

[0058] &jb#7*£lt, #^ci§^^^p^g^1c?^^ATx^3o c c^±o^il^9^^ffiv^ 

[0059] *nwfc33v^ m&fa<Dm&R&*nztMazmi%mmzioox;&±(Dm 
mfkw&mx'&Zo am^moox:sk±. £bK#*L<te25or^±xfo<9, _h 

[0060] mUtVXn, Wis TVPS^A, xf-isisxtelfnifim&Ms ±=7^y?x, iiy^. 
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[0061] mm*. mm&*tctem^*^-zm v ^t*m** 

.^/EE^yX-^l^ ^JE^X-r^JW, ffig|7U-^Sflt (HVOF) 

[0062] i^jglt(HVOF)^fiO--0!|<OlRI»B|-C*>So RH^*f"J;5 

2 

[0063] ^^7°18iCj;t)^^n/c^WWI&*!|ai : -f*^ ^7U-A16f -CiP«lRtWJP 

So 

[0064] ^MKfel >Xtt, S*Wl^JStt^««Wf||t'fe5^ N 
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[0065] z<D£?K%;mw<vmmmz. &mm&^<D®imtf~*jMx&z> 0 fflx-\$, m-km* 

^7vh*ttbLX<D®&%mk£&z>zth-*Jtfexh% 0 

[0066] *wm&m#7*mmm*hmt*miz-rz>z.b^£?). r^yr^m 
tD&mtfyxsvwft&nzz.b&xzzo 
mum&t, MM^mv£b*A%i<Dj3mz£<Q ^smxh^K mttb&mtfyxM 
b<D&m*^wm\^xi$m*, mmw^mu^m^mmi-^b^x^ 0 m 
*.wr , mtfmm*mmi&<*x¥m^x&<b, mmm^-r ^mm^nxj-m 
x&u^mttzmm-tzzbtfxzzo &tc,mtfb&mtf7Xb<DmBmm<DW£ 
b^mmLxmm-r^bhx^o m^^->^mmm^mumm^ 
ttmttzm^x&mtf^vwftznmi-thtf. m^m^mmmx<m'^ 

&tiZ><DX\ &Mbl,xtiimi-Z>zbh»IifeXfoZ> 0 *tc. ^M^y^^m^hy"^ 

^m^m&m^mm^mmir^b^x^o 
[oo67] ^m^io^xte, T^^yr^m^y^m^m^t, xmmwssmx.m 
m<Dm£^-x%£<D&mtfyxm&M}$ir%z.bfrxzz> 0 x<>x, m*tmyt, mm 
tmvi<n&mxy?mmfrtehmz.&mxy*'vw&*®%^ 
^wm^m^h^t^m^yy-mmw^m^y^y^m-t. ^m^b^m 
mm. m^m^mw^b^mmm^m^mxm. ^mrnxn^m 

[0068] m&mmtiz>w<.%&^<D&myy**m v ^tcm^n, mmmm-t^-fim 
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[0069] £fc, zr&zm-rz&mtf?**® v ^mmm*. &mmm$\Tx&mtfyx& 
fcrnzmfcLxm^mmm^kLtzv, *tc7km*ftM-tz>Bm$hz><DX\ * 

mT??~t£i£^(Dmmz.mmxhz> 0 
[oo70] 3. &&x^mmm^tez>&m&te& 

M&m*mv<i&Tvxifc&mw)ftt%:z<Dx% mum^mtiZo 
iot, ^m^v^yv^m^MLx^ti^m^nmmmmmxmmaii 

[0071] &mtf7x%mw$tm\~Wim.i-z>jfmbi,x^ ^^^^(omnmmm 
m&-f&mz.ftfrtix\, v5 e 

[0072] #$mi-33746^<k$gtU^ tMI^(f^lmm) £ft&0&M£M*a 
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[0073] *&wi*. mwmmiz&mtfyx&mmvtcffimft^fo^x.&mxyxmmfc 

t . ^(omm ft<D&mtfy*m &m*mi§Mmm&mm&x&w.7°v*i)\\ 11-3- 
[0074] -f jfc*>"b. *&m\dt>*frz&MtftMm** mttmmiz&mtfyxm&mmzti. 

mm&mtfjxmmmz, z<D£?K&m&Mmzi&mizi&mi-zzbtfx%z> 0 
*$&w<D&m.f&j&fc\zm^x, &mjf7*M<nfawu\z-&vz>w-wo. imm« 

±xhz>z.t&1frMxhz> 0 

[0075] ttc, W^&Mfifc^flefcfcV ^T, &M#7*riSFeJj^£30~80j^%-^tf 

[0076] *mw<Djjmzm^x. mtt&m\z&R#?x&ttmm7i'—j*mto-rzz.b 
\z£v&m#7xm&mmirz>z.bi>mmxhz> 0 

*m<Dm&-&o. immsuib'fzz.bmjMxhZo 
tit, *&m<ojj&\zi3^x, m^'&n&miJ^MtoW-tttennxQ. imm 
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[0077] H2^tt, ^mi^i)^mmMmurm^Mwt^^t^h^)<D--mt 
m&mtf7xmii4<Dmmztzw&teftiiG*wj&&tix\<^o 

^ii6a, \6h**:tiZ:ti^irZ>&mJSy*m\i4a, ii4b^ffM£tva^-obJ^ 

o 

^m(D^mm^^x^±m^y^mitmmmm<D~^tcn±m^mm 
•fzz.k&x%z 0 */c, z(DmmBmzmffiZkKi£mimf$.'tz-bfrxzz> 9 
[0078] temtfyxiz, j£v ^mifcmmffimmwzmu t^mninm^mxn^'mz. 

[0079] #J;Uf, Hl2^«#:ilO{i N |g|4^-r«J;9(-, 

[0080] &tc,m3<D£?te&Bmi0^m5lZ.7ik1-£?^ 

(i) &m 12tf>ffi AS [£&ffi;*f7*JI 1 14a, 1 14b%ZtL?ft}&f$.L>Xmmm 1 8£ 

f»rsx@^ 

(ii) ^iifrll8^^^ill4a % 114b0^ffiK, ii^iP^^-e, M«> 
^^^^^^^1203, 120b§r^^ADXbT^120a, 120bO^ 
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«tf£?U ^JR^9^JBll4a % 114b^®^S^ti-Slfflifb«116a, 116b& 

[0081] r^J^ft^fete, ^JS^7^e^xit(D^B(r^M^-CV^^a-et>^-efc 

[0082] ^V^bPXfctt, ^O^&Srffl V ^fcflWSa*. #36 Wfc*3V vCWU TV* 
[0083] »W©£3Ufc^fc*5Vvt\ ATx=Tx-Tg(y t cfcbTx«^^<kM^M>Tg 

[0084] #C i-, ICOV v-c siw-rs. 
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'I 

[0085] *mw<Dj$.Mmzm^x, ^m^v^m^n.^^^^^m^t.ti 
%m&\az, &mtf7x&ft-tz>mtitz®imj)mftfrhz>o .tor, temuy^m* 
mtt±.Kmm-tz>mzte, mrnxm-^r^yr^h^xmrn-r^b^m.^ 

mi±iz.mmir%jjW:bisX, mmwMiz-&Bx%z> 0 ^m^fy^n^mm^ 
x^x{ptj:<th-mm^mm^mxmuMm^mm^^t^x<Os 

[0087] afc«WK:*5V^-C, SW^*^X^«^Sr*fc«9#l-f&JPS$tov\ «H»^J;5 
[0088] ^«^7^^l^^-^*(-^bTtiV^,^®ia&CT^j^^5 

[0089] @fa<o^x^^(ot©t-r5itds-c#, temxy* 
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[0090] mmmmm^^-y^-h'Dmmim, mn, mmxhz&mtwtm a* 

[0091] *fc, ^b^hy^*^^fic^i^#a*^^s^m^> 

[0092] ^y^^9— *f*c*^i-«#a3t#<flSia^fev^rt«*^* s **bttxd3 

[0093] 4. ^a^Mfe ^a^ga^a^Ji^ 
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xh% 0 Pd-^Pd^(pd-A g ^^)^^/^Pdm^M)^«, 7kmmiRmm<7k 

[0094] L^U^fe, Pdii^:^iiS#^ft^M-efe«9, Pd^Pd^iOt^ffi^W^^^ 
5f^#»p B p^^febtlTV^ 0 Pd^Pd^(Dft#^ D B o^LT, ^J^}i#H2004-4 

[0095] *fc, TK^M'tetgwfc^fcfetc^, ^mm^mmitvx^mmmm^^< 
[0096] &Rmxwfc±^7kmmffi&&mm*Mj&£itz>jfmtL,x, #r(2\ #w¥5- 

('lAO^^iirTTKlil^llt^-rs^i^fEgc^ixTV ^ 0 
[0097] U6>U£/^ JEM(-<J:S^J^fbri4, -^(^Mn-/kt»^-efeSHM^*t^ 

. &tc, frmj&m\c£^x&&ffi$:ftmL£?k-tz>t, mm^mm^kW^wxM 
<Dmm,&!&mktey±m=i*mmv>xmi< ^><otta> 0 *fc, m^m-r^m^. 
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[0098] #0B¥5-123548-^#fci?U:Hu «>o#K:J;»>&Jg#*Lfl^Sn£Pd&i8& 

[0099] *fc,#W5p 6 ^1144^«^tt,^^9XV»|t^ < J:*)Pd5RBI*'^7L^ 

[oioo] *3§bj «ctbbBaja^»*u jfxftmmkhxh+ftmm ^im^^m^w^t 

&iimxwtfcmmte&mtfyx*M&~rzz.kiz£y. mmxv> 
mK®B\z.mmxzz>^ *vx&mtet t ®7£<Dtfximvxmfcmmmm:G . 

[oioi] -rftibh, *%WKfrfrz>&&mm m*. ^m^n^mmK. t^*-/nz>& 
v ^&mtf7xmM%km-t>mm£tix\ ^t^wmt-r^ 0 
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tit, ^mom^mmm^^x, nm^^-y^xh^ttmrnxh^ 
[0102] *&w\tfrfrz>tfxftMmte. mzwtiMz.mm<vm&mmft$:m^^o 

Z>o #*L®£#fc212ri, J^$^[p]{cMiibfc»cD^?L216^Lr^?), *B^2 
16W-^(DFJP§P^^a^^W«214^ ( t^^^^tvTV^ 0 $B 

xMti2 14ft, &wRxnw.2\2<Dma\2\ 6©n q ask^n* al-cv 

[0104] ^M^7^W^214^^^Mt^W«^t-«y^^S^^ 

asc*wf*) ^m^^^w^2iA\z^m^timp^<DW^miJ 

7««14fflL, ^cV^#?LlfX«ffr212©i»7L216Sriiiai-5„ 

[0105] mtts ^-a— ^R©=K^Wiff2i(W)— w**b, ^-3— 7*yt<D&jLnxwfc2 
i2(Dmmm^7Kmif^mumm^^ir^mify^mmm2i4tmm^ 

[0106] ^nnxwmi2(Dmw. mm, mvt. •fjxttzxm* t&><D-t>m%£*fixm 
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C0107] kts s &m&<D&iin5:w&&m v ^m^mmthxmuxMMKmm 
m-rz'VjTm&m-fzzk&x^Zo mz.&'. MfB#M¥5-76738-^#-crau c 

[0108] ^aK3y$flC212<Bjto7L216H\ JWTL^O. 1-1000 ju m, $?£L<f21-100 

MMiWe^iotLtV \ tfxmMmm^£<t£'?XVti?Z-l:&hZ>o 

fc*5, BI60#7LW3t«rflc212tt, flt$0. lmmOSUS430d^#9, Jf^^faK: 
JIii-r5«Ba216<Z)WfiB^ (M P *B7f£|*) (4*^50 m m, 0.^10 M m©ftM 
T% »g§-r5«l7L-^l±<oraRSfi20|im-C*)5i&S, ^£[te£;ft5t>OTi2&l\, 
[0109] *B7LO^^#{^JPS$tv5 1 feO-ef4^<, P§P<7)0^{4R^ ffiR, ^ 

[ono] ^{^js^^*ft!cJ^{-ov>riftWl-5o 

[0111] &JR#?*£LTtt, mmmb<Di><D&mif hMtK Pd<Z>ftU Nb, V, Ti, Ta, Zr 
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%&Mtfyxte. *#HB4RSiattSr*#L#5o Mx.iL mmM 2004-4201 7# 
tem\~m$.£tltc, Nb-Ni-Zr^, Nb-Ni-Zr-Al^ , Nb-Ni-Ti-Zr5S , Nb-Ni 
-Ti-Zi-Co^, Nb-Ni-Ti-Zi— Co-Cu^, Nb-Co-Zr^, Ni~V-(Zr, Ti) 
56 , Co-V-Zr^ , Cu-Zr-Tmf£b*&%£if htlZ> 0 

[0112] hhz^tfxm&mm\~m&£nte\^mm<DM&im. amcfoztztemtf? 

[0113] ^M^9^*r^214{i, #TL«^^^212^®(c^JS^9^^lti-^'i: 

■So 

[0114] tmwa&k&tffimwktmmiz.m&'rz. mm^nm^ma-m^ 

[oi 15] iRWlft^tt^n V3i-— e*t< , rttis«^u:«t«ji*t*B'e»<»tb-c^ 
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[oii6] mterz, tbo^M^ttetiat^xm ^muooo ixm&±)%nz>z.th»jm 

xnm^mimmi-j-tmnmmA-r^<DX\ mw<Dnm, ^m^y^mm 

^m^mw^\^.m^m<Dmmm^m^m^^x(Dmm^i-ioo 
o»m<Dmm\zMfflnmxfoz> 0 

&m#?xmtowmte®-<Dmm\z.Bi&Lxb£^u ^m^cxmmm 

k~tZc\bhX%Z> 0 
[oii7] 5. miitAstrm&mmtt 

«£*Tii&?flfcu teAstczmfflzitxmikmmmztt^ z.x%: (^-^) &m 
Lxtt/vtczmm£&ztttffc<mmtstix\,^ 0 ^ mmmmhtc^tz^ 

titc7^fttiz£mmn/vtz<Dmmmwf&£tix\, ia«©tt^#^«u 

o 

[0118] ^^^fc#{t^^v^bnsii^/c^*±^sn-Pb^^^v^bn-c#fc^ % (i^y t c 
sjvastK ^vwz&mztizm.mmtDm'ktiiVomzx-ox, m,i»ttvmm 

[oii9] *fc, mi&xitmmm-rmmmm^fmmtm. sn-Pb^o*^^ 
r&j ^fc§ 0 Euo^'i^; • m^-m^mm (weee) wfrstw (rohs) 
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[0121] «^fc^r^#r^^^7 c ^}i^^^^#mu-c^^l^Mw^^y^^ 
*&jR*rjpk ^oa, xi*mm?v&&*iy*Ltc^7*m^btix^Zo ua»u' x 

[0122] T^fyfcV^fflfcSV Wtt^fcWWWU iiS^T^* 

OSn-Pb^ te^fctf>*af£^<z>57t; ^*tLX¥ftni£ttj:Z>tcft , {iA/^C^^ 

[0123] ^tzmmi^tz\-Mi-m^^i!ic»i-^rM^ n^m^^m-k^u 

0IJx.fi, ^P,i5pl-309780^^W^5jZ07-112272-i-^{^ji, ffihfett 
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foW\tt7^?xm*Mf&1-ttmtfftbnX\,^ (4#PJ2002-28778-5§-<£^) 
^^P^tirv ^ (#H2004-141914^^) o 

[0125] L^Lcnbco^m-m, wm^^ftxh^ nmxhz, fcsv ^nmntmm 
xhz>tet°<DmmM%^x^tc 0 

&mwn, teAstc, mz&yy-teAstcizttLxhmfttcM'kwzmwu n^m-fr 

mmnv£mz.<>\,^x®imtfimi'tcffi^ t^/k7t*&jsi(^k 

[0126] -^m^^mi-iAytm^mum^ MMi-zAytdk^mmm. &z> 

• \^t^mitAytct<Dmmm(DrmmtLXT^yr^m^^mmmm^fi 
x\^t*mmt~rz> 0 

[0127] ^JB^7^IK©^** $ 0. 01mmW±-efe5-tdWii-efeSo 

tit. ^mify^mmmy^-^mM\^x<>xm^fitc^t^mxh?>o 

tic, ItAstZim?))— \*As1t*X3bZ>c\ti>m&XhZ 0 

*&w<Dmte/vimitmmw^ mu^may^mm^mm^m^^-tmx 
\tti*frz>\zkit*zx<3-y7tt., Mm^nMzmffinmnAsim'kmuttfr 
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[0128] ^8fUi, *Z&WfcfrfrZ>MteA;tc&$t:m UW<D-MbLX, \Xhtt^X^y7°* 
[0129] ?.<D£o?mAstcZ:X7-y7302^ ft1®nftmith,t£k(DMfr&<D&^<&m<Di& 

9^oTJftii306^-r5fc*, mmm308tm^titit^xhrmm306<D^ 

wm$tix\,^tc®,nAsfctf&z>z.tk?&\ 
[0130] &m#7*&m<D&xh&m£ftMmmbtL%m&tz.te. mmm308te 

^(Dmmu^(Dmn^^y^3io(D^t>^^m^y^Tmm306^mw.^xwt 
m.m*Mi%Lx^£x\ 

[0131] $e>{-, &m#y*~Tv&m306b, mMm308b<n®m\&&~&#>z>tM^ ~tib<o 
mim^^m^^unx'o^^mm^m^^bhx^ m^^m^ 
^v^^ftbxi*s mn. &mm308*mi&ir%&mbmm<n&m*jym30G(D 

&m#7*®Lm*. mi®igzb+ft?m'kmmbti^wx, lojum^ui, $e. 
Kteioo umsx±bi~^bm»^\ mm€z>b=ixbmm<nr$m&£.v% 

<DX, m^lmmU^mmX^Xh^o 
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[oi32] H9fc, \a)*fr&ffitekt€.®&mUttv>—Wb\s<:. \Uvtm*^iTo M9 

[0133] rcoi^^s ^sm^titf. tt^£#tt(-fflv>b^^o#a^#t-*5V^, 

[0134] &m#7*<vmtfim&&ffiW&Tx-t)>3ox;sx±X'hz>^b7!)> 

±i-§o ^#7* I 3 , FeS{i30-80m-f-%dW^LV\ Fe&tf30m*%?fcmX 
cfo<5 0 

#iC0*LV^l^<bUX^Jx.^Fe Cr Mo C B (Tttt»te£TM^- 

43 16 16 15 10 

%Srio*t"K Fe Mo P CBSi.Fe Co B Si Nb «?OjftS^JR^9^^Jf 

75 4 12 4 4 1 52 20 20 4 4 

[0135] temxyxte. m%<DT^7TX&&£yh-mm&&^mffitft&m&m^ 
mmxh-otco 

*mwxte, mm^<o. &m#9^*<D&te<bi>-n&m&ftnhz^tem 
ftsMvtnxmttmm t-^v ^xmm%. vmm -rz^b ^m^y^^-^r 
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[0136] i&Wtt, ibo^mm^t^it-<xm^ (100 m m«±) Sr#5r^dS rT^-C" 

-*imxhz> 0 - 

[0137] z.<D£?i&?m\z£9&m. -ty^y?, mmttt'cDW&mwfc&mtf?**® 

Mn^mx^xum^n-r^thx^o 
&mtf7xwmte®--<Dmmzm}$.vx-k£\,^u !&mizj&cxmmmte¥t-rz> 

zbhXZZ 0 

[oi38] sat, M t ftm&m?x*#m&nm'rz>p*s &&miiztib\z.mfe&tiz&<Dxt$ 

ftV\, fc*3 v fiATOWMH-Ctt, ^MteHVOF^g (^-T^ttM JP5000. 

[0139] Mffll ^B^^fSS^O^ 

^W^LT, W^tt^ffitLS&S^^irU-C^a^-CV^Fe^ Cr Mo, C 

43 lo 10 lo 

b (DtfxTh^xnm&m^xmmnm&ftvtio Dsc^m^n^itt^. n. 

10 

2 , C"T?fc«J, ATxi£63. 5X:Xhoito (Tm) te$j900 < C-efcofc 0 *fc, 

[0140] (^1) 



g# SUS304L^ 
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fe&mft Fe Cr Mo C B ^7hWX»* 

43 16 18 .15 10 

&8t : 53 m m^iT©!)© (i^l53 » m) 

2 

6. OGPH 
Sfe*:2000SCFH 

fmvm imifrsftm^mtm^towm • 380mm 

^WiiS^W&% ■■ 200mm/sec 



[0141] ±SB^l<©*#^KJ¥^lmmOi^«JIKSr^fifeb, $W§fr£#fc 0 ^W»OX 

mm (n= 10) fcoV NT2^7C®^^fL, #feftfc^ftOffi«^<D*;Mtt£^*L 
[0142] UtStM2 m.m<DWM 



nm mm 



2-1 6. 0GPH 2000SCFH Jftl% O 

2-2 3. 5GPH 1250SCFH ^5% X 
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[0143] ±mm2<Dumm2-i<Dmmw(DX^ ^nm^2%sxr<Dm^at, ^mmi 

[0144] Wl3.ATx^^l 

itmmiz.Lxmmzm\ mmte*mtz(mmmm2oo » m ) 0 mtmsKor* 

A:X&®ffiX^v-'<?—^tmii&K°-?<Dmjjtim&btlZ> i-U^MiW 
[0145] (^3) 



femx?* atx r^)vy r -^m^ 



3-1 Fe Cr Mo C B ^63^ O 

43 16 16 15 10 

3-2 Fe Co B Si Nb ^31<C O 

52 20 20 4 4 

3-3 Fe Si B ft Ot . X 

78 10 12 



[0146] ±«3*3©W*0!l3-l~3-2<0J:5i;:, ji^^^®^^ATx^30 < CW±O 

miitfKDi&mz. m-kmzM&M*R\z-$-<Dx, m*l<&v\, at x ^3o 
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[0147] um®\4 mMmMMMMm 

note z<DU,miz. mumm^(DmMMtemmmwTmz£vmttmm~-<Dtfx 

[0148] m4) 



m& mm mm mw^n 

No. (GPH) (SCFH) SUS304L ^JiV/V 



4-1 


6. 0 


2000 


®13 


12116 


4-2 


5. 5 


2000 


mi4 


11117 


4-3 


4. 0 


1500 


11115 


IH 18 



[0149] ®13-15f2, SUS304L^^ttiL-C, UWl4-l-4-3<D%ii*Xm%il'tcb£ 

^4-1(^6. 0GPH/^2000SCFH)^t^^4-2«45. 5GPH/^ 
Hf2000SCFH)-ete, m&n^X^ybmtWite, Rff^&SVMSff R7f£{::^< 

[0150] — f*gi4-3«*4. 0GPH/®^1500SCFH)-Ci3, m5i>^bt>i^>X^ 
, ^<JK^^^^^VW^OfcS^0^7 P 75'h^^<^ j e>^ ®13— 14<D 
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[0151] Bsie-isw:, m^/\-(m^m&. 7mm%)^mu(^-^yh)tL-x,nm4-i 

•r icy^mffixmrnzti, mm^m\-h?>m^m^t^\Hm^mAvxv^\H 

^a-^m^mmx^ 
[0152] Pzm4-i-4-2mi6-i7)xtem&n?-mztA;k*yfrftmzmA j &-f , 

^^*j-LT, mm4-3mi8)x\mmm^<D^:M^j^m^Au ?^ 
mmxm^t/umM^tix^^H^^mmim<^^^m^t^m^hti 

mtmmiz.ffi^x\^h<Dkmx.tt>nz> 0 
[0153] aaftfliB iM£iiMl2) 

(3£5) 



5- 


-1 






mi9 


5- 


-2 


120Mm^T 




m2o 


5- 


-3 


45nm^T 




021 


5- 


-4 


45/*mWT 


200 C C 


H122 



*&W:SUS304^ S^:!kT», *7V— *:3. 2kg/hr, 
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**VTtfX&:45psu J&WEg$£ :200mm. 



[0154] i2ii9-Ei2o^, nmi20nmsxr(i20ummr)(Dm^K^ <»sti<Dmttm 

[0155] n&45»m&T(45nmmT)<DM&. mummum*mnxnm2i<D 

\^t/ut f <D^yyhnm^xm<mtixm^h^^tmm^&^xm,'0^ 

^^^±immhtc^mxmummim^tctcibb^x.hti^ 0 
*77yht>m<fcfctii$. mmm<Dm^m^mxh^ 0 tit. ^fyyYtm< 

m®im<Dmj$.izhmmxhz> 0 
[0156] umme isamm 

±m&mm5bmznm&i*xmmim&mk%ft<>tz 0 m^mmx^ m%i# 
^mummb^n^--^mmx^m^m^x.mumm(D-w.m±^m^ 
tz Q m&#>'-&mx®&i®mmbz?>'hvtc 0 muu&\t2oox:<D^bi,ti 0 

[0157] (^6) 
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6-1 120 /z m^T 10813 - -. 

6-2 45Mm£TF 300 1.164mm 1323 O 
6-3 45jumWT 580 2.087mm 024 O 



*Fe Cr Mo C B (DtfXTh^JXffijfc 

43 16 16 15 10 

[0158] M120/Z m^Toi^tai^ mmmiosm^xm^m'oMvxh. mwm 

[0159] 'tU^bX, ^45 n m£lT<nm&i^ ^0^30111^*^:0^1. 164m 

m, m%imm8\BiX'\zm±mm. 087mm<Dmm^m^M^titz. o 
m&®momRTf58®<Dmftm^mmsvM^MttMnm23Ri3m24 

[oi6o] -aa^ &m<vm!tixiL m^nwmmmm.x^m^ti. mfc<mm®tf 

tot, ztibcommmnK&mmimirzMtfmm&mmKmtizzbfr^ 

mmiz. ^mm^m(25x:, 2mm)x^ mitm&\z3%mg.xh<9. w®\z. 

[oi6i] £ktc, nhfttd&itimmz.^ ^x. -mmvr&ftiito m2bmm.m-2 mn 
01&3O0) <Dm%t&m<DxM\3\mmxhz> 0 mm^bt>^x^ mb^tm^ 

-mz.*n*x<D®&x\^ Mux^m^mm^xmmm^mK^twm^ 
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[0162] £l±©J:5fc, ^M^9^o«l*tt^^ii?^tft^«^^^ffilJ:«^S** 

±SB<D0!l*CfiFe Cr Mo C B ^JR^^SrfflV^^^^RfcSSWL^^ 

43 16 16 15 10 

[0163] ±iSttaSJ»*-&iU-C ttHVOFSrffl v Vcm-?hZt>K *&W<D S fa£i§L#5Pfi 
0, *^J±^X-^t*(APS) , jif^Xv (VPS) > =»-MWV-^ *©ffll 

[oi64] nmm ^m.^ ^v^<Dmm 

(*7) 



Sit SUS304L^ 

1MX: 50 X 100 x 5mm 

S*tM : 30 X 20 X lmmOdb^S^ifW-fSo 
^H^f Fe Cr Mo C B ^Th^TX^ 

43 16 , 16 15 10 

ATx:$j63t; 

: 53 m m(D®T^W (*^^53 n m) 
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«Msh*rite,6. OGPH 

^:2000SCFH 

m&mmmkttf>ftffifrb^mmire<DmM) :380mm 

^t#V^»]^:200mm/sec 
mWmffiM!& : 20CTC 



[0165] ^^m^^sa^s m<ffim*Mx.z>^t\~£o, mm>b&mtf 
[oi66] gmm m-±Asi?.m&w. 

®.J&&Fe Cr V C B X*hZ&mtf7*<D7kTh'?'lXffi (^32-53 M m, 

43 16 16 15 10 

7^7r^) Zmmyi"— A^^g^ffl v ^^tJUto 

&:Jo, JiiC^T*fc5Fe Cr V C B ^M^9^^DSC(^^^fil:tf)l? 

43 16 16 15 10 

. WlMLtct^, tfyxmm&fe (Tg) te646. 6^, Ms&ikMttiUm (Tx) ^694. 8 
<C, ATxte48. 2^ M(Tm)te$Jl094. 8X:Xhotc, ^m^km^^WO 
[0167] (^8) 



mU SUS304«(M^^3S) 

m^mn Fe Cr V C B ^TY^^m^ 

43 16 16 15 10 

ATxr^S'C 
*ft^:32— 53 urn , 

2 

M:^, 6. OGPH 
: 2000SCFH 

^WSE^(^^>-«d^m^®*-eoSg^l) : 200mm 
mtttf^&mmg. : 200mm/sec 
g*m®M:200 < C 
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[0168] mtmm^m&ffli&Kmzmmmz£Qmwmm^<D#x7i'—^Rvfett 
^Lx^mmm^m^^zmmm^m^n^tcm^a^ m^mm^cxm 

*]&1&X$tz 0 O. lmm£Uit>, #|?Ui2~3mm<Dj?: mh^^mxh-otc 0 

mmnmumm\^m^m^xm, tit. mMmm^-m^mKX'o, ^±ar 
*/v-7T*mxhz>z.ti)mm£titz 0 *fc, ^(Dmm^m^mmm^xnmhtzt^ 
m&&m^wn\^m&x^im%bA;¥t£<, mmunhm^bivm^f^ * 

[0169] ::<^Jitt£W^tm 

5X20X80mm)£r#fc o £fc, it^^tLT, SUS304&(&)5 X 20 X 80mm 

[ono] Tfa^9f*> umtti^xwi^tzp^m)t<DW&mt^vtc^(Dx^ 0 it&n 
m)iXiinmm^vi-^a^\cx^mb^tm&^m^bnfctK ^mn^^B. 
KxtenmM'&xmmmkmzb/vb'tefr^tco 
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m9) 



Jt«S«»Jt(SUS304) fc9(&j6%®fi) 



[0171] ®26<D(a)\*nffi*mmi(Offi§fc* (b)m&tiAs1£&ftm<OQtl&&<K&M9l!M 

my— y turn, ui-vtwm*. ^mtmm^/utmm^wx^mmn^n 
itz&<Dmm^n-c*&z> 0 #^iftM©i^(b)-e«:, s»ns^i^u^o- 

[0172] J^_k<D£5K> *3SWw^JR^9^M«tt»A/^, fl#fc#&:7y— ttZ/Kl^UOb 



WO 2005/093113 45 PCT/JP2005/005528 

4tmtf77>m icaBwaa (tv*-^) ###uev ^fc&tmarrs&jstf?;* 
[2] m^mmmommm^^^x, &jr#9*s#, ^m^y^nw(D^<th~ 

[3] m>kmxi*2tm<7>mmmz^^x, &m#7*m&. ^mntfhitr^vy 
^mi-rs^ m#7*mm ft* 

o 

JjJc£ix, If/^^UC^jK^Fe, Co, Ni, Tu Zr, Mg, Cu, Pd©^ttd»-o 
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[12] |»*JR1— ll©Wtui»K:|Bte©aWi#lJ:*5V^ Mt&&m$.tHtt5^y?x 
[14] M^3Sl-l30^5rtl^ i ^-fS«©^«^#:^^:^v^T, HfliSl^l^l^^ 

[i6] Mj£&i~i5<Dwtifr\z&m<nmmmz&^x* &m#jxm&ft&w& : mft 
Rx^yxnmm^ir^mm^^^k^mmk-r^m^v^mm^ 
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